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(54) CONE TYPE SPEAKER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cone type speaker capable of 
suppressing a large peak dip in a high frequency band or large frequency 
characteristic beat in an intermediate frequency band to a low level and removing 
an unpleasant resonance sound. 

SOLUTION: A slit 4 in which the inner angle of a circular arc is about 70° to 
110° is formed almost on an intermediate part between the inner and outer 
peripheries of a diaphragm 1 or near the outer periphery and covered with a seal 



material 5 or a viscoelastic material. Since a axial asymmetric resonance mode is 
excited by the slit 4 and resonance is dispersed, a large peak dip in a high 
frequency band or frequency characteristic beat in an intermediate frequency band 
can be suppressed to a low level. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The cone type speaker characterized by sticking the sealant of construction material more flexible than said cone 
mold diaphragm so that the interior angle of radii may prepare two or more slits which are the range of about 70 to 1 10 
degrees and may plug up said slit from the side front or background of said cone mold diaphragm in medium mostly on the 
periphery of the periphery of a cone mold diaphragm, and inner circumference which divides the surface ratio by the side of 
inner circumference and a periphery into 1 to 2 from about 1 to 4. 

[Claim 2] The cone type speaker according to claim 1 characterized by having changed into attachment of said sealant and 
applying a viscoelasticity ingredient. 

[Claim 3] The cone type speaker characterized by sticking the sealant of construction material more flexible than said cone 
mold diaphragm on the periphery of the radius of about 80 to about 90 percent of the periphery radius of a cone mold 
diaphragm so that the interior angle of radii may prepare two or more slits which are the range of about 70 to 1 10 degrees 
and may plug up said slit from the side front or background of said corie mold diaphragm. 

[Claim 4] The cone type speaker according to claim 3 characterized by having changed into attachment of said sealant and 
applying a viscoelasticity ingredient. 

[Claim 5] The cone type speaker with which jointing of the edge with which the interior angle of radii prepared two or more 
slits which are the range of about 70 to 1 10 degrees, and was attached at the periphery section of said cone mold diaphragm 
on the periphery of the radius of about 80 to about 90 percent of the periphery radius of a cone mold diaphragm, and said 
cone mold diaphragm is characterized by constituting said slit so that a bonnet and an edge ingredient may close a slit. 
[Claim 6] The 1st slit group which prepared two or more slits the range of whose interior angles of radii is about 70 to 1 10 
degrees on the periphery of a cone mold diaphragm, and the periphery of inner circumference which divides the surface ratio 
by the side of inner circumference and a periphery into 1 to 2 from about 1 to 4 in medium mostly, On the periphery of the 
radius of about 80 to about 90 percent of the periphery radius of said cone mold diaphragm It has the 2nd slit group which 
prepared two or more slits the range of whose interior angles of radii is about 70 to 1 10 degrees. Attachment of the sealant of 
construction material with the 1st slit group more flexible than said cone mold diaphragm ingredient, It is closed by 
spreading of a viscoelasticity ingredient. Or attachment of the sealant of construction material with the 2nd slit group more 
flexible than said cone mold diaphragm ingredient, Or the cone type speaker characterized by being closed with jointing with 
said cone mold diaphragm of the edge attached in spreading of a viscoelasticity ingredient, or the periphery section of said 
cone mold diaphragm. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention - the crown - it is related with the cone type speaker which aimed at the 

improvement of a region property. 

[0002] 

[Description of the Prior Art] In audio equipments, such as a small stereo and a radio cassette recorder, to reproduce a 
broadband with one full-range speaker is desired on constraint of a tooth space or cost. However, generally it is difficult to 
reproduce low-pass [ from ] to a high region uniformly with one full-range speaker. Although the one where a 
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plane-of-vibration product is larger is advantageous in order to reproduce low-pass, it is for division resonance occurring in a 
high region, if a plane-of-vibration product is large, and producing a big peak DIP on frequency characteristics. 
[0003] An example of the explanation sectional view of the diaphragm of the cone type speaker former very generally used, 
an edge, and a dust-cap part is shown in drawing 18 . Moreover, drawing which looked at the cone type speaker of drawing 
18 from the transverse plane to drawing 19 is shown. The voice coil bobbin 6 which transmits the driving force from a 
magnetic circuit was pasted, a dust cap 2 pastes the inner circumference section of a diaphragm 1, and the edge 3 has pasted 
up the diaphragm 1 on the periphery section of a diaphragm 1, respectively. 

[0004] The frequency characteristics of the cone type speaker of such structure are shown in drawing 20 . This cone type 
speaker is 12cm in aperture, a diaphragm 1 and a dust cap 2 are based on paper making of pulp, and the edge 3 consists of 
urethane material. Although it applies to 2kHz from 1.5kHz and there is a wave on big frequency characteristics, this is 
based on resonance of an edge 3 and a big peak DIP of 3kHz or more is based on high order resonance of a diaphragm 1 . 
[0005] Quadrisection model drawing of the 4th resonance mode (frequency of about 12kHz) of the diaphragm 1 by computer 
simulation is shown in drawing 21 . Deformation is expanded and displayed 5000 actual times. As shown in drawing 21 , it 
is resonance symmetrical with the shaft of a loudspeaker. Thus, in a cone type speaker symmetrical with a shaft, it is easy to 
generate the resonance mode of axial symmetry like drawing 21 . Thus, since resonance concentrates on the resonance mode 
of integral multiples, such as secondary resonance and the 3rd resonance, in resonance of only axial symmetry, a very big 
peak DIP will be produced in each resonance mode. The peak DIP by these high order resonance of a diaphragm 1 is 
dramatically jarring on audibility, and it is desirable for the highest possible peak not to arise. 

[0006] Moreover, quadrisection model drawing of the edge resonance mode (frequency of about 1.4kHz) by computer 
simulation is shown in drawing 22 . Deformation is expanded and displayed 1000 actual times. It turns out that near the inner 
circumference of an edge 3 bent and axial symmetry resonance has occurred. Resonance of this edge 3 causes a wave on the 
frequency characteristics near 2kHz. It cannot be overemphasized that it is more desirable for the wave of the frequency 
characteristics by resonance of the edge 3 which happens to this mid-range not to be on tone quality. 
[0007] It originates in the resonance having only axial symmetry mode, concentrating the big peak DIP and big wave on 
these frequency characteristics on a specific frequency, and generating. 

[0008] Since it is such, a diaphragm for cone type speakers like drawing 23 is proposed as an approach of reducing the peak 
DIP in a high region (Japanese-Patent-Application-No. 4-239099 ****♦*). The slash section 12 of the diaphragm 1 1 of 
drawing 23 makes Young's modulus of an ingredient high compared with other parts of a diaphragm 1 1, and makes internal 
loss high. This can be realized by making low press ** of the part of the slash section 12, and making press ** of other parts 
high, when the pulp which carried out paper making is pressed. 

[0009] In the cone type speaker using the diaphragm of drawing 23 , since resonance of non-axial symmetry is excited in a 
high region, it combines with resonance of axial symmetry and resonance distributes, each peak DIP is suppressed small and 
a jarring sound decreases on audibility. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in order to excite non-axial symmetry resonance mode with the 
diaphragm structure of drawing 23 , Young's modulus and internal loss must change a lot in the slash section 12 of the 
diaphragm of drawing 23 , and the other part. Therefore, depending on the degree of the amount of pulp used for a 
diaphragm, or press **, the gap of Young's modulus and internal loss cannot fully be taken, but the case where sufficient 
effectiveness is not acquired happens. Moreover, in the diaphragm which does not press, manufacture is difficult. 
[001 1] Moreover, according to this approach, non-axial symmetry resonance mode is excited only on a comparatively high 
frequency, and cannot prevent the wave on the frequency characteristics of the mid-range by edge resonance etc. 
[0012] In the high region which a big peak DIP generates, this invention excites non-axial symmetry resonance mode 
certainly, excites non-axial symmetry resonance mode on an edge in offering the cone type speaker which was made to 
distribute resonance and suppressed the peak DIP low, or the mid-range which edge resonance generates, and aims at 
offering the cone type speaker which stopped the wave on the frequency characteristics of a mid-range low. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the cone type speaker of this invention 
prepares two or more slits the range of whose interior angles of radii is about 70 to 110 degrees on the periphery of a 
diaphragm, and the periphery of inner circumference which divides the surface ratio by the side of inner circumference and a 
periphery into 1 to 2 from about 1 to 4 mostly in medium, and considers them as the configuration which plugs up a slit with 
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an ingredient more flexible than a diaphragm ingredient or a viscoelasticity ingredient. 

[0014] Moreover, two or more slits the range of whose interior angles of radii is about 70 to 1 10 degrees are prepared on the 
periphery of the radius of about 80 to about 90 percent of the periphery radius of a diaphragm, and it considers as the 
configuration which plugs up a slit with an ingredient more flexible than a diaphragm ingredient or a viscoelasticity 
ingredient. 

[0015] Moreover, it considers as the configuration having the above-mentioned configuration. 
[0016] 

[Function] Since driving force can be transmitted only from between a slit and slits outside a slit by taking the 
above-mentioned configuration, and the driving force transmitted from between a slit and slits since the diaphragm part of 
the outside of radii with a slit is divided by the slit can be added from the side and the inside [ slit ] can vibrate independently, 
in a quantity region, non-axial symmetry resonance mode occurs certainly. 

[0017] First, the slit is mostly prepared on the periphery of the periphery of a diaphragm, and inner circumference which 
divides the surface ratio by the side of inner circumference and a periphery into 1 to 2 from about 1 to 4 in medium, since 
[ of a diaphragm ] there is a slit in the center mostly, non-axial symmetry resonance mode occurs in the high region which 
division resonance generates in a diaphragm, and the peak DIP in a high region is suppressed low. 
[0018] Moreover, when a slit is prepared on the periphery of the radius of about 80 to about 90 percent of the periphery 
radius of a diaphragm, in the mid-range which division resonance of an edge generates, the periphery part of a diaphragm is 
also excited by resonance of an edge, only the part of the outside of a slit oscillation-comes to be easy by resonance of an 
edge greatly, and the non-axial symmetry resonance mode of an edge is excited. Therefore, edge resonance mode can 
distribute and the wave on the frequency characteristics of a mid-range can be stopped low. 

[0019] Furthermore, the wave on the peak DIP in a high region and the frequency characteristics of a mid-range can be low 

stopped by taking the configuration having the two above-mentioned sorts of slits. 

[0020] 

[Example] Hereafter, it explains, referring to a drawing about the 1st example of this invention. 

[0021] In this example, the cone type speaker using the diaphragm by pulpwood paper making with an aperture of 12cm is 
taken for the example. 

[0022] In drawing 1 , the voice coil bobbin 6 which transmits the driving force from a magnetic circuit was pasted, and the 
edge 3 of urethane material has pasted [ the dust cap 2 by paper making of pulp ] up the diaphragm 1 on the periphery 
section of a diaphragm 1 at the inner circumference section of a diaphragm 1, respectively. And on the periphery which 
divides the surface ratio by the side of the inner circumference of a diaphragm 1 , and a periphery into about 1 to 4, the slit 4 
whose width of face is about 0.5mm is formed. As shown in drawing 2 , the interior angle of radii is about 90 degrees, and 
the slit 4 is formed in the two-place symmetric position. In order to secure sealing when equipping a cabinet, the sealant of 
urethane construction material is stuck on the slit 4 from the background. 

[0023] The actuation is explained about the cone type speaker constituted as mentioned above. Although the outside and the 
inside of a slit 4 carry out a piston oscillation with the same phase in low-pass one while a diaphragm 1 does not carry out 
division resonance In the high region which division resonance generates the part of the outside of the slit 4 of a diaphragm 1 
In order to cause resonance with the phase in which the outside of a slit 4 is different from the inside since the force in which 
between two slits has been transmitted from the inside of a diaphragm 1 is added from both the sides and the inside and the 
outside of a diaphragm 1 are moreover divided by the slit 4, non-axial symmetry resonance mode occurs as a result. 
[0024] Quadrisection model drawing of the 4th resonance mode (frequency of about 12kHz) of the diaphragm 1 by computer 
simulation is shown in drawing 3 . Deformation is expanded and displayed 5000 actual times. It turns out that the phases of 
deformation of a diaphragm differ by the periphery [ of a slit 4 ], and inner circumference side, and non-axial symmetry 
resonance mode is excited. 

[0025] The frequency characteristics of the cone type speaker of this example are shown in drawing 4 . It turns out that the 
resonance mode more than secondary resonance distributes in many frequencies compared with the frequency characteristics 
( drawing 20 ) of a loudspeaker conventionally, and the peak DIP is suppressed low. 

[0026] In addition, when the interior angle of the radii of a slit 4 was set up between 70 degrees and 110 degrees, 
effectiveness was acquired, but especially in the cone type speaker of this example, it was set as 90 degrees from 70 degrees, 
and it was the most effective when two places were prepared in axial symmetry. 

[0027] Moreover, effectiveness will be acquired if the radius of the radii which form a slit 4 prepares on the periphery which 
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the periphery of a cone mold diaphragm and inner circumference are medium mostly, and divides the surface ratio by the 
side of inner circumference and a periphery into 1 to 2 from about 1 to 4. If the frequency from which non-axial symmetry 
resonance mode will be obtained if the radius of the radii which form a slit 4 is enlarged slightly falls and it is made more 
smallish, the frequency from which non-axial symmetry resonance mode is obtained will go up. In this example, in order to 
obtain non-axial symmetry resonance mode on the frequency of 7kHz or more, when 1 to 4 and the radius of radii were set 
up for the surface ratio by the side of inner circumference and a periphery a little more smallish, effectiveness was acquired 
most. 

[0028] Moreover, although the slit 4 prepared width of face of 0.5mm in this example, are also cut [ enough ] by it. Of 
course, width of face may be wider than 0.5mm. 

[0029] Drawing 5 is the diaphragm of the cone type speaker in the 2nd example of this invention, an edge, and the 
explanation sectional view of a dust cap. Drawing 6 is drawing which looked at the diaphragm of this example from the 
transverse plane. In this example, the cone type speaker using the diaphragm by pulpwood paper making with an aperture of 
12cm is taken for the example as well as the 1st example. 

[0030] Although the sealant 5 was stuck on the slit 4 in the 1st example in order to secure sealing when attaching in a cabinet, 
although the configuration is the same as that of the 1st example almost, sealing is secured by applying the viscoelasticity 
ingredient 7 and burying a slit 4 with a viscoelasticity ingredient in this example. If the viscoelasticity ingredient 7 is an 
ingredient with which a condition more flexible than a diaphragm 1 continues after spreading, and sealing is maintained, it is 
good anything. The coating of a rubber system is used in this example. 

[003 1] Actuation of this example is the same as that of the 1st example almost. If the approach of spreading of a 
viscoelasticity ingredient is taken like this example as a means which plugs up a slit 4, compared with the activity of sticking 
a sealant, it can end easily, and productivity can be raised. 

[0032] Drawing 7 is the diaphragm of the cone type speaker in the 3rd example of this invention, an edge, and the 
explanation sectional view of a dust cap. Drawing 8 is drawing which looked at the diaphragm of this example from the 
transverse plane. In this example, the cone type speaker using the diaphragm by pulpwood paper making with an aperture of 
12cm is taken for the example. 

[0033] In drawing 7 , the voice coil bobbin 6 which transmits the driving force from a magnetic circuit was pasted, and the 
edge 3 of urethane material has pasted [ the dust cap 2 by paper making of pulp ] up the diaphragm 1 on the periphery 
section of a diaphragm 1 at the inner circumference section of a diaphragm 1, respectively. And on the periphery of the 
radius of about 80 percent of the periphery radius of a diaphragm 1, the slit 4 whose width of face is about 0.5mm is formed. 
As shown in drawing 8 , the interior angle of radii is about 90 degrees, and the slit 4 is formed in the two-place symmetric 
position. In order to secure sealing when equipping a cabinet, the sealant of urethane construction material is stuck on the slit 
4 from the background. 

[0034] The actuation is explained about the cone type speaker of this example constituted as mentioned above. 
[0035] At this example, non-axial symmetry resonance mode is excited by the slit 4 as well as the 1st and 2nd examples, and 
the mechanism is the same as that of explanation in the 1st and 2nd examples almost. In this example, since the slit is 
prepared near the periphery of a diaphragm 1, non-axial symmetry resonance mode is excited in the mid-range to which 
division resonance of a diaphragm 1 or resonance of an edge begins to take place. 

[0036] Quadrisection model drawing of the edge resonance mode (frequency of about 1.4kHz) by computer simulation is 
shown in drawing 9 . Deformation is expanded and displayed 1000 actual times. It turns out that the phases of deformation 
of a diaphragm differ by the periphery [ of a slit 4 ], and inner circumference side, and non-axial symmetry resonance mode 
is excited in an edge. 

[0037] The frequency characteristics of the cone type speaker of this example are shown in drawing 10 . It turns out that the 
big wave on the frequency characteristics near 2kHz is conventionally eased compared with the frequency characteristics 
( drawing 20 ) of a loudspeaker. 

[0038] In addition, when the interior angle of the radii of a slit 4 was set up between 70 degrees and 1 10 degrees, 
effectiveness was acquired, but especially in the cone type speaker of this example, it was set as 1 10 degrees from 90 
degrees, and it was the most effective when two places were prepared in axial symmetry. 

[0039] Moreover, although the slit 4 prepared width of face of 0.5mm in this example, are also cut [ enough ] by it. Of 
course, width of face may be wider than 0.5mm. 

[0040] Drawing 1 1 is the diaphragm of the cone type speaker in the 4th example of this invention, an edge, and the 
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explanation sectional view of a dust cap. Drawing 12 is drawing which looked at the diaphragm of this example from the 
transverse plane. In this example, the cone type speaker using the diaphragm by pulpwood paper making with an aperture of 
12cm is taken for the example as well as the 3rd example. 

[0041] Although the sealant 5 was stuck on the slit 4 in the 3rd example in order to secure sealing when attaching in a 
cabinet, although the configuration is the same as that of the 3rd example almost, sealing is secured by applying the 
viscoelasticity ingredient 7 and burying a slit 4 with a viscoeiasticity ingredient in this example. If the viscoelasticity 
ingredient 7 is an ingredient with which a condition more flexible than a diaphragm 1 continues after spreading, and sealing 
is maintained, it is good anything. The coating of a rubber system is used in this example. 

[0042] Actuation of this example is the same as that of the 3rd example almost. If the approach of spreading of a 
viscoelasticity ingredient is taken like this example as a means which plugs up a slit 4, compared with the activity of sticking 
a sealant, it can end easily, and productivity can be raised. 

[0043] Drawing 13 is the diaphragm of the cone type speaker in the 5th example of this invention, an edge, and the 
explanation sectional view of a dust cap. Drawing 14 is drawing which looked at the diaphragm of this example from the 
transverse plane. In this example, the cone type speaker using the diaphragm by pulpwood paper making with an aperture of 
12cm is taken for the example as well as the 3rd example. 

[0044] In drawing 1 3 , the voice coil bobbin 6 which transmits the driving force from a magnetic circuit was pasted, and the 
edge 3 of urethane material has pasted [ the dust cap 2 by paper making of pulp ] up the diaphragm 1 on the periphery 
section of a diaphragm 1 at the inner circumference section of a diaphragm 1, respectively. And on the periphery of the 
radius of about 90 percent of the periphery radius of a diaphragm 1, the slit 4 whose width of face is about 0.5mm is formed. 
As shown in drawing 14 , the interior angle of radii is about 90 degrees, and the slit 4 is formed in the two-place symmetric 
position. Moreover, the slit 4 is covered with the jointing 8 of a diaphragm and an edge from the background. 
[0045] Actuation of this example is the same as that of the 3rd example almost. As mentioned above, since another means 
which plugs up a slit 4 like the 3rd or 4th example since the jointing 8 of a diaphragm 1 and an edge 3 has closed the slit 4 is 
not needed, productivity can be raised more. 

[0046] Drawing 15 is the diaphragm of the cone type speaker in the 6th example of this invention, an edge, and the 
explanation sectional view of a dust cap. Drawing 16 is drawing which looked at the diaphragm of this example from the 
transverse plane. In this example, the cone type speaker using the diaphragm by pulpwood paper making with an aperture of 
12cm is taken for the example. 

[0047] drawing 15 - it is, and the voice coil bobbin 6 which transmits the driving force from a magnetic circuit was pasted, 
and the edge 3 of urethane material has pasted [ the dust cap 2 by paper making of pulp ] up the diaphragm 1 on the 
periphery section of a diaphragm 1 at the inner circumference section of a diaphragm 1, respectively. And on the periphery 
which divides the surface ratio by the side of the inner circumference of a diaphragm 1 , and a periphery into about 1 to 4, slit 
4a whose width of face is about 0.5mm is prepared. Moreover, slit 4b whose width of face is about 0.5mm is prepared on the 
periphery of the radius of about 90 percent of the periphery radius of a diaphragm 1 . As Slits 4a and 4b are shown in drawing 
16 , the interior angle of radii is about 90 degrees, and both the slits 4a and 4b are formed at a time in the symmetric position. 
In order to secure sealing when equipping a cabinet, the sealant of urethane construction material is stuck on slit 4a from the 
background. Moreover, slit 4b is covered with the jointing 8 of a diaphragm and an edge from the background. 
[0048] The cone type speaker of this example has actuation of the 1st example and the 5th example. That is, non-axial 
symmetry resonance mode is excited by slit 4a which is in the almost middle location of the inner circumference of a 
diaphragm 1, and a periphery in a high region, and a big peak DIP is low suppressed by it. On the other hand, non-axial 
symmetry resonance mode is excited by slit 4b which is near the periphery of a diaphragm 1 in a mid-range, and the wave on 
frequency characteristics is eased. ^ 

[0049] The frequency characteristics of the cone type speaker of this example are shown in drawing 17 . It turns out that the 
resonance mode more than secondary resonance distributes in many frequencies compared with the frequency characteristics 
( drawing 20 ) of a loudspeaker conventionally, the peak DIP is suppressed low, and the big wave on the frequency 
characteristics near 2kHz is eased. 

[0050] In addition, this invention cannot be overemphasized by things for which reduction of a peak DIP and the reduction 
effectiveness of the wave on frequency characteristics are acquired [ in / more / all cone type speakers such as a full-range 
speaker of the diameter of a header, and a cone mold tweeter, ], such as a woofer, a mid range, etc, of a multiway 
loudspeaker, although the 12cm cone mold full-range speaker was taken for the example as a loudspeaker in all the examples 
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of this invention. 
[0051] 

[Effect of the Invention] Since non-axial symmetry resonance mode can be excited in the frequency band which the 
secondary high order more than resonance generates according to the cone type speaker in the 1st or 2nd example and 
resonance can be distributed in addition to axial symmetry resonance mode, the jarring can suppress generating of big peak 
DIP low and according to resonance resonance sound by concentrating on the specific mode with resonance can be 
prevented. 

[0052] Since non-axial symmetry resonance mode can be excited in an edge and the diaphragm periphery section in the 
frequency band which edge resonance generates according to the cone type speaker in the 3rd, 4th, or 5th example, 
resonance can be distributed in addition to axial symmetry resonance mode, the wave on the big frequency characteristics by 
concentrating on the specific mode with resonance can be stopped low, and tone-quality lowering can be prevented. 
[0053] Since non-axial-symmetry resonance mode can be excited on a diaphragm and an edge in the frequency band which 
the secondary high order more than resonance generates, and the frequency band which edge resonance generates according 
to the cone type speaker in the 6th example, resonance can be distributed in addition to axial-symmetry resonance mode, the 
wave on the big peak DIP by concentrating on the specific mode with resonance and big frequency characteristics can be 
stopped low, a jarring resonance sound can be prevented, and tone-quality lowering can be prevented. 
[0054] Moreover, according to the cone type speaker in the 2nd or 4th example, since spreading of a viscoelasticity 
ingredient closes instead of a sealant's attachment of a slit, an activity is simplified and improvement in productivity can be 
aimed at. 

[0055] Moreover, according to the cone type speaker in the 5th example, since a slit is plugged up using jointing of a 
diaphragm and an edge, it can produce, without increasing the excessive activity which plugs up a slit. 



[Translation done.] 
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2 35s, tg»t5i ©fl-JSgfBKili^y^srin ZtiZ'ti&m 

[0 0 0 4] r<oj;5**jtw=-ySxf-*co^iS 
»#14^IH 2 0 (c^-r o ;©=-y|xf-*ttp|i 

2cmT-fo9, SUMS 1*5 .fclWx h=*--f 5/7*2 
■7v>Wmz J; 5 trox-fo 9, iy-^Sfi^i^ b 
1. 5 kH zfrh 2 k H z (C;WtT*#& 
^St»1*H4±<D5to9 7JSfc5^, ^Mx-r^SWfti 
{- J;-5t<OT*$)9, 3 kHzW±(757C#^t'-^xV y 

[0 0 0 5] EI2 1 ica^b"^ — a U— -> 3 VIC 

«t Stglftffi 1 © 4 ftfttR*— K (JD&fc^ 1 2kHz) 
£>4##l*7VU0£jT!l- o SJKtt*R!«>5 0 0 0te(C& 
^Ltt^LT^S. 0 2 1 (d^t"<t 5 text"— TJWtt 

Sx f-*T-H, El 2 1 <D <£ 5 K*s 

fo^CTLi^ S«J«l»rtl-bWiii^*« 

[0 0 0 6] 02 2|:3yfa-?v'Ul'-y 

3 VJC «t 5^ y K (JiS[ftM 1 . 4kHz) 

<D4#fi|^7vw|i]£r^-f 0 1 0 0 off teffi 

9, (H«W*««s«ftUTV*6wi: 

V s 3 co*S^ 5 2kHz ttjff0>JlRiS:!RH4±(D 9 ia 9 toj!^ 

[0 0 0 7] ctu^offlKKWHtio^t/itr-^f*^ 

[0 0 0 8] r<7)J; i:?!^, ia^fctf-st 0 -? 
7*-f S'T'SrteM-rs^fei: LT, EI2 3WJ; > 

mxe-nmnmmmmztix^^ - 2 3 
909 9*^*) o 1212 3o£iiii no^nsm 2 
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[0 0 0 9] H2 3<OSW)tg$rfflVNfc3->a^fc°-* 

y J* flH8±5»0 ft* 

[0010] 10 
[38fl*s*»LJ:5i:-*-«ilH] L*>L**S6>, 112 3 

hi 2 3 ff>MW)fa<vmigkn i 2 1 ztiufwmft-zxt < 

+ > £ gftR&a e> ft tttttffc <=> ft V \, L 

lcJ;oTf4+^(cir>-^*, rt»«5fero*IS^t*vf. 

ff frft ^SIMglCifcv ttSJigasfi L\f\ 
[00 11] ;»*ffilcj:5i:, IMftatftttS* 

-KttJttttt»^Hjfi*TL*»»iB3ft-J\ iy!?J« 20 
(c «t 5 tfcofl JSSMStt ±© 5 to 9 ft £ SrK C c i 

t ftV\ 

[0 0 12] *#ftfc°-*7V y7"wf4t 

[0013] 30 

ft, *^B^©3->-gj^t 0 -*(4, S»«w^Jitrt« 
0° l o* tf>gEBT-fc5xy j, h^^icfSiStt, 

[00 14] *fc. fi»«CO^Jl^@«)j3j:^8flJ^e) 

9ffias<o^@wRffl±(c % Rm»rt^*s*jj:-t7 0° 

1 1 0° 0>ffi.WXtbZ>x 'J y h«r«ttfflRtt, Sflb 40 
•? SttfctflSK *> 5 V 'tttt* <fc o T * 

[0 0 15] Sfc, ±IE#fi!c^^^-B:^omfi!cii-5„ 
[0 0 16] 

item ±nm^t^zt^x*) x y vavftm 
*i. h<ob&Fi&<onm<omWi&M&tix y y v 

y h «fc <J rtffi!) t i-mtL LT»tb1"5r t ^T*# 50 
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[0017] *-r. * y •> h *mmR<D>A-m t ftmwz 

M"PWQ. ftfflMkft-ffiMnmffit&lsJ:*: i 2}4ri><b 

f-*x>f y:/!W6<M>;te>ix5. 
[0018] *y y hSrffiSbtgo^.Ji^Scoio.t 
*8W*»P>9«g«OimB«)RJS|±{j:R»tfc^ =ty5> 

tfSa: y v=C0*ST?^# < Sft^-T < ft 9 , a: y S^IMtt 
[0 0 19] Sfcfc, ±f22ffi(7)^y y h^-g-fc-tt^O 

•So 

[0 0 2 0] 

#fiSLft^e>tftK-r5„ 
[00 2 1] *^JgfiFilT*l4P@ 12c m(Ds<;Uy*ti1>pm. 

5. 

[0 0 2 2] HHC*SV^, JgWitgl I4^[hISS/4^W 

2 J4S % ^®!)^ 1 Omm&tZtev- U? ^<D3L y i? 3 

fflfflOffiaitS:*J i-t 1 *t4 tc^Sli-^RJUitc. ti7)5 
^0. 5mmO^!) y h 4tfs&tf btlX^^Zo * V y h 
4»4@2{C^-r«t9tCR3i(OrtA*Sjjitj9 o* T-fc9, 2 
<rBf^ftfiiB»-R«tP>4xTt^S. h{c3g» 
Lfc4:#OffiBB*fl|«f4^:«>, ^y y h 4 (ciisffiiJA^ 

[0 0 2 3] £l±<D±oizmi$.£ftfz=i->-m?-t'-* 

ft^ffiJWcfc^Tfi* 1) y h 4 W^fliJir l*HRi»4P 

I^TI4, »Kltg 1 y y h 4 K)^.(RiJ(DgP^I4, 2o© 

* y y hcoF a i^«t!)^ i ©rt<w*»e>eaLT#fcwsian 

[0 0 2 4] 1213(C^>t°^ — ^->$ ^ u~-> 3 
Z>W.WiWL 1 ^4^*81^- K (AfiftK) 1 2kHz) 05 
4^fi|^x/i^lll?r^i-o ^»4H^(75 5 o 0 OfSlcte*: 
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EbeSftX^S r £ *s^5o 
[0 0 2 5] H4lC*:3I^JW3 — vSUa.e— 

tt**lf-*©fltt«4*tt (1212 0) 

f-y-r-f y7tf1&<tox.btiX\ / ^ZZ\b&t>fi*Z<, 
[0 0 2 6] ^ y y h 4COH3fll<75^li7 0° ri> 

5)110' roiBfcK£1-$i3b*a*#<b*i.s#, 

m(D=>->mxt°—j}^£;\,^Xi-imz7 0° ^6 9 0* 
KRJfcU «*|-«:^2ygfK«t5tSt)S(l^ s fcofc 0 10 
[0 0 2 7] 7 5)5/ h4SrRlt«na©i|iat4, 

mwommit&ism i at 4 a»e> i *t 2 ^^w-rsnjs 

±»CR»t5i:«l**s»P>n*. y h 4 ?rRltSR3(lI 
5«««k!»ST*«0, /h$«!>K:-r3i, 

Kiz-rzh. &i>%}%i>mbtnt e 20 

[00 2 8] *fc, * y -y h 4 J4#JU£0ijX-|4O . 5 m 
mroSSrSlTtiP, *IC WISt $ *lX V > -5 fc'tt T* t> 
ZkifihZo i>h?>A,0. 5mm<fc <9lfetffc< X<b&V\ 

[0 0 2 9] B5»4*«M©IS2 0|llte«K:*J»t5 3- 

l2X*fc£> 0 ***«-e»4» 1 co^Wil^C< P& 1 2 

-#£0iJKi:oX^5„ 
[00 30] «fifctt«S* 1 ©llttWirlSWR-CfcSsJJ. 30 

* + tr* y h <o wit t # <n%fflzmi%-r?>tz#>, 
m i nmmmx'&x v y Mic^-Mts^^tt-itx 

Srtt#tt*rW-CS«> SrirtioTffl SrSitS LX ^ 

[0031] *msfi»icDi!if^«^ i (Dmmmtmmm 

Xfc3 0 *^JS^'Jwi 5 fc:. * y y h 4 SrK'fgi L 
^tSt^Sf^Ot^XffiSifcgf*, ±gt££fa± 

[0032] m7\tt&wv>m3<r>nmM\z.ito\jz>^— 

WrffiH-CfcS. H8tt*3e»«ijW«IMRS:jEffi*»e>j!.fc 
HT'fo5„ *HJS0iJT«afll 2 cm©/>>7Wffil: 

So 

[0 0 3 3] El7»C*3U>T, «UKirifltiUBlK^6«} 
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SMS 1 CDftJf ^(C|4^l^<D|»(C i 5 h * -V y 7 

2 i ffMfflmaz<} \st> >uo>x. y *s 3 1\ 
■en-?n»«f sti-cv^s. * ltshws 1 w^ii^gw 

*5,t^8fi]^CD^<75Rffl±^, *I^0. 5mm» 
* U y h 4 #lS:(j- IbtlXlAS. * y y I- 4 (40 8 tC^-f 
«t P»CH5H(Ort^^9 0° Xfo!3, 2yM*4*#ffig 
KRtt<b*LXV>-5 0 *-Y-tr^y Mc8iU:tt©ffl 
£««£-f Sfc*, x y y h 4 tf4HffiS*»f> 9 >fcf« 

[0 0 3 4] £Lh«OJ: 5K«**ixfc*jll6W03-> 

[00 3 5] *!US#ijT-f4> * 1 *5 J;t>*m 2 OH»Jt 

L> ; E:<Op(* = XA'b^i*j < tt) ? ^2CD||life0iJT-<75^ 

^y y h^R(tTl/>5fci6, «9b« 1 <73»fiJ*S> *>5 

[0 0 3 6] igCnyt'i-^i/^aU— > 3 y|ci 
5 J- y S^fc»e- K (fflj&ftff) 1 . 4kHz) © 4 ^91 
*^PH*^f. SC«»4SIBi«5 1 o o oflfficaWcL-c* 
^Ltv>5„ xy s/ K4W^ffiiJi:rtmiJt?^t!liK(OfE 

[0 0 3 7] (Hi 0lC*^JS^!)O3-V§yxt°— *WJ1 

ft**e-#<oJS»»*W± (El 2 0) 
{Cit-i 2kHz f+iff<0«tt»«rtt±©*# ft 5 fa 0 *s« 
fP$4xX^5d t^fa^.5 0 

[0 0 3 8] ft*3, h4tDnmo^^(4 7 0° 75» 

bl 10° 0m\cfgtf£t&b1MkWAbti&ifi> 

0ijO5=i— >S^f— *!CjoV>X«4i|#{C:9 0* ^P,l 10 

[00 3 9] * fc, xy 7 h4 f4*HJSWXf4 0 . 5 m 

^Sfc5o t*>•5^0. 5mmi XtfiV\ 
[0 0 4 0] Ell 1 4 ©*16WlC*}»t 5 => 

wmmmT'ibz> e mi 2te&mmmcomw)®.&jEm*b 
%tz.mxhi> 0 **ftwx*i4^3conte0'Ji[5ii:< 

1 2 c m<D;<sis7mPWzJ:Z>ffimifc$;m^tz=>~->-%) 
^f-^Sr^lctoXV^o 

[0 04 1] «fiKl4BfS»3«)3jE»«i:l5l«t?*)5j4^ 
jR 3 »3lft^jX'l4x y s/ h 4 5 «:5fi 9 f+ltX 

v^fc?!l5 < *mmmx'imw®.ttn 7 zmitLx y y h 4 

£&;#tt*ffi-x-ffia?> 5 - i: ic J; o r?SH Srflli* lx v » 
5. Jte#ttW^7i4^ffi^, SlfiUHi#:«I 
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[0042] *mmmo>mm$Wi 3 onmmt \*&mm 

T?fc5„ *nMm<£>£ o fc, * V y b 4 SrSC#©t L 
[0 0 4 3] Hi 3fi*^B^cr)m5(^llffi0iiJiCjo(t2)3 

&tzmxhz>, *HJi^T-«^3©iiJi<?'!iti5n:< pg 

[0 0 4 4] IH 1 3 fC&^T, MW)fclteM%\5}m*b 

<r>mm*> z&m-f z> aw *=i4 t-^ 6 £ tv N 
-tn-en«#$n-cv^. ^txstb^icD^-ji^ 

SC»*3j;^9SiMO^(DRffl±tC, ti»M&0. 5m 
m(0^!J y b4tf&ttbtlX\>*5 a X V y b 4 fill] 1 4 
l^-fi^KHSmwrt^^gO 0 T'fc9, 2*-0fS*» 

^ 8 Id i o T»flM» nmtotix*, > 3„ 

[004 5] *H160!lro|&f^f4|(S 3 cDHtefiBJ <h KffRW 
"C'fo^o ±M<Di.o\z^ 7. V y b 4£Mm&l b^y 'J 

mmmox o ic* y y b 4 &m<mv>&&c&&&b 

[004 6] HI 1 5 »i:*:389i<DJS 6 <DnteMiZt3l1 5 = 

*mwmx$>z> 0 mi 6ittmMm<offiW)&&iEmfrb 

&tzmX'hZ> 0 *HJS0iJT*ttoSl 2 cm<D;</U7Wp 30 

[0 0 4 7] 01 5*5HT. SSMKl ftttt*USfft£>e>ro 

D)«l©rtilg|5tC«/^7*«)t)>«t^«tS^ b**ry7 
2^, gibS 1 W^-Jl^^fi^ l/^>'*l-CD^5/v ! 3/!i5 s 
mm«*£*vC^5 0 ^UTffitbffilOrtJSffllt^ 

WWS. 1 ©^ffl*S«)*J i-t 9#IS«W^S<DR^± 40 
tC, g^O. 5mniO^ U y h 4 b A^tt btUTl/^ 
•5. XD^4a> 4 b l*m 1 6 K^f <fc 9 KR3E<E>F*3 
Wfl9 0" T#>9* ^y7h4a> 4 b i t> 2 *Bff 

t *o«BESS:*«-*-Sfc«>. * !> y h 4 a icfiSttft' 
b$l'*y&W<Di'—/utftf&*)ttl-t<~,tiX\<^Z> 0 £ 
It, x!) y b4 \>tmSiWLb*-y \zZr>X 

[0 0 4 8] *Sllfifi»J«)3 — ^S^tr— *tt, ^EICOH 
«««fcSB5ro||«iflft|<0»ffSrflW:fcofc0-^*>5 0 BP 50 
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S5«c«-*JV^TIiSft«l(O^Jlt^JlK)(ilScfra<0 
^^TteStWlcD^JittifilcfcSxy ^F4bl: 

5*a9riMg?n£ft5. 

[0 0 4 9] 111 7lC^Mm<D=>-l/$)Xt°-$ff)m 
»«M«±*^-r. ft3fe^e-*©ffl«[*4«± (0 2 0) 
Jdlt-<2ft*^±(7?*®^— Kris#< (DraSEf&lcftfK 
Lf-^T ? ^s/^{£<ffl)^ibHT*5t5, 2kHz#ifi 

[00 50] &3b\ *^WO^T©HlS^jT-Ji^ t°-* 
bLXl 2 cm©3- 7 /UU Jj%&\\Zb 

[00 5 1] 

[wn<D%\m *i *7tfi^2wsiffiwctjit5 3-v 
[0052] ^4^tzitm5<ommmic^?>^ 

[0 0 5 3] *6<B£*0Jfc^5 3 — 

[0 0 5 4] Sfc, K2*fcttj(E4«)^16W^*Jtt5=i 
[0 0 5 5] ^fc, ^5O5HJ601JtdtJ{t5=i— V^xf 
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t tt < ±mx-t -a, 

[112] [BJIEBH 

[hi 3] *«b^^i (Dmmmn^-ism^t'—jKDm 
3 >-ei 

[14] *^B^<7)^l(7?^JS0iiiO3->-®^f-*O^ 
&&4*M4H 10 

[H6] |5]IE®H 

[0 7] *:^5q<D^3<D^JS^jC0= I ->gi^t o -*W»f 

ins] piesh 

[H9] ^e^wmsw^ig^jtoa-vM^t-*^* 

->g >11 

[Hi 0] *$£W(Dmi<r>£M&\<D=i-^mxt°-U<D 20 

[Hi l] *mw<n%i4<DmM®l<D='-i'Wxt°-jj<D 
KfrffiH 
[Hi 2] |5)IEffiH 

[Hi 3] *^0^<73^5O^Sg^J(D3->-S^t-*(75* 
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KffffiH 
[Hi 4] l^jEEH 

[Hi 5] *%w<nm6<DmM&\<D=>—i/mxK°-*<n 

[Hi 6] I5HEBH 

[Hi 7] |l^!j&«Sc4#ttH 

[Hi 8] ^(7)3 — v§J^.t°-*coffifSH 

[Hi 9] mJEffim 

[H2 0] mmfc&¥f®i® 

[H2 1] ^*W3->S^t°-*(Digyc(ct3lt5 4J>: 
[H2 2] ^*<7?n->§yxt°-*(75ii51g(c*5(t-53iy 

V^S^E— Kff)3 Vfc°^- — J- U •> 3 Vll 

[H2 3] ^w*t^*s^e-K^{5be$-y-.5ee*(73^- 

[ft^fMH 

l JgftlS 

2 
3 

4,4a,4bxU-yh 

5 ->-/M# 

6 ^Z3^;nKt'y 

7 immm 

8 SfbS-^j/^s*^ 
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[Hi 1 J 



(8) 



¥fffl¥-9-3 7 3 8 5 



[09] [010] 




[Hi 5] 



[01 6] 
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[mi 7] 



1 8] 
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CHz) 



[1211 9] 



[02 0] 
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